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2H2O  and containing 10% [U-
13C6]G6P (95 mol) and Fru(1,6)P2 (57 mol) and incubated for 10 h at 37°C.  Afterwards, G6P was derivatized to 
MAG and analyzed by 2H and 13C NMR.  
Results: 13C NMR spectra of monoacetone glucose revealed that in control incubations performed without hemolysate, only the starting 
[U-13C6]G6P was recovered.  With hemolysate, none of the starting [U-
13C6]G6P was recovered but [1,2,3-
13C3]G6P and [4,5,6-
13C3]G6P isoto-
pomers were identified as the dominant species. This confirmed the presence of TAE exchange activity as previously reported by Berthon et 
al.  2H NMR analysis of control incubations revealed no enrichment of G6P from 2H2O, but with hemolysate there was a quantitative 
2H-enrich-
ment of position 5 hydrogen. 
Conclusions: TAE exchange of G6P carbons was demonstrated in erythrocyte lysates by 13C NMR isotopomer analysis of [U-13C6]G6P metabo-
lism. This activity was associated with a quantitative 2H-enrichment of position 5 from 2H2O thereby proving that TAE per se contributes to this 
process. 
Reference:  Berthon HA et al., Biochem. J. 1993; 296: 379-387.
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Abstract: Propionibacterium freudenreichii is a commercially important bacterium that is well-known for its role as ripening starter in the 
cheese industry and its probiotic potential. These bacteria may beneficially modulate the intestinal ecosystem and can exert anti-neoplastic 
effects via the production of short chain fatty acids (SCFAs), acetate and propionate. Several studies have demonstrated that the SCFA pro-
duction by P. freudenreichii is responsible for its probiotic abilities. The aim of this work was to optimize the acetate and propionate production 
by P. freudenreichii towards its future use as a nutraceutical agent.
In order to optimize the production of the abovementioned SCFAs in a minimal synthetic media the different composition of the several com-
ponents were evaluated. Characterization of the acetate and propionate production in a medium mimicking the content of the human colon 
(MCHC) and a medium used by colorectal carcinoma cell lines (DMEM) was performed.
The basal medium (BM) was found to be the most promising regarding the production of the SCFAs, showing 0.530 ± 0.011 g L-1 of biomass; 
high acetate and propionate yields (0.216 ± 0.001 g g-1 and 0.572 ± 0.002 g g-1, respectively), as well as high productivities (0.031 ± 0.000 g L-1 
h-1 and 0.010 ± 0.000 g L-1 h-1, respectively). In the MCHC and DMEM media, it was possible to observe microbial growth (0.234 ± 0.006 g L-1 and 
1.54 ± 0.00 g L-1, respectively); however the amounts of acetate and propionate were lower than the ones produced in BM medium.
The results suggest that acetate and propionate production depends not only on the substrate type, but also on the medium constituents, 
being the simplest medium the one that show higher productivities as P. freudenreichii show low SCFA production when grown in MCHC and 
DMEM media. Future work will be conducted in order the increase bacteria growth and SCFA production in those media as this represents an 
essential feature for its use as a nutraceutical.
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It was determined in ITEB PAS that the mitochondria of dying donor cells are the centers of calcinosis initiation in surviving vascular and heart 
valve grafts. It was found out that at first after the disruption of permeability of the plasma membrane in the dying donor cells the mito-
chondria can survive. In the presence of high concentrations of pericellular calcium (1 mM), they actively accumulate calcium in symport with 
phosphates resulting in formation of amorphous calcium phosphates and crystals of hydroxyapatite (as primers). Based on these data we 
developed an approach for the suppression of calcinosis of heart valve and vascular grafts (PMID:20040478).
Later the authors found, that additional decellularization of such grafts restores their ability for calcification. It was discovered that the mech-
anism of calcinosis in decellularized vascular grafts and heart valves may be initiated by modified or oxidized lipid components of the matrix, 
being realized by the engaged recipient cells (PMID:21033364). These modified lipids induce osteoblast-like differentiation of migrated cells 
and mineralization of inflammation area, similar to the mechanism of atherosclerosis.
Removal of lipid components without the disruption of graft matrix provides complete suppression of development of aseptic calsinosis in 
the recipient organism. We developed a method for complete suppression of calcinosis for vascular and heart valve grafts (RU2499611C1).
It was also shown that aseptic calcinosis can develop in decellularized elastic vascular grafts even in the case of preliminary removal of calci-
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